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(54) ULTRAVIOLET CURING TYPE RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition, comprising an urethane bond- containing 
polymer composed of a vinyl polymer-modified drying oil-modified epoxy ester and an 
isocyanate compound and a polyfunctional methacrylate compound, etc., good in ground 
fouling resistance and useful as coatings, etc. 

CONSTITUTION: The objective ultraviolet curing type resin composition is obtained by 
blending (A) a polymer, prepared byjgactjng j drying oil-modified e poxy^ester modified with a 
vinyl polymer obtained by polymerizing 5-99.5wt.% at least one monomer such as an alkyl 
monoethylenically unsaturated carboxylate and an alkenylbenzene, etc., with 0.5-20wt.% 
monoethylenically unsaturated carboxylic acid and 0-30wt.%jTy dj:oxyalkvl monoethylenically 
u nsaturated carboxy late with an isocyanate compound in the presence of an epoxy ester of a 
drying fatty acid and having urethane bond in the molecule with (B) a polyfunctional (meth) 
acrylate compound. This resin composition is remarkably improved in ink performance such 
as ground fouling resistance and usable as coatings. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent which can be used for the object 
for coatings which carries out reaction hardening by UV irradiation, the object for ink, especially the 
lithography ink which do not use dampening water. 
[0002] 

[Description of the Prior Art] The lithography which occupies the mainstream of a printing method has 
many problems by using dampening water. For this reason, dampening water is not used at all in recent 
years, but the water-less lithography which uses silicone rubber as the non-streak section attracts 
attention. Although many oil based ink is used from the former, since the powder of ************ is 
required for the activity of this oil based ink and there is as ink for water-less lithography at fast 
curability, there is [ a fault of immediately being unable to do ] post processing etc. [ no ] As that to 
which the ultraviolet curing ink for lithography which carries out reaction hardening by UV irradiation 
in an instant cancels the fault which the above-mentioned oil based ink for lithography has, need is 
expanding non-absorber raw materials, such as a plastic sheet and surface treatment paper, in the field 
made into a printing hand-ed especially. 

[0003] However, even if it uses such an ultraviolet curing ink, it is difficult to be stabilized and to obtain 
a print without dirt, and the approach (JP,63-280782,A, JP,1-1 15974 3 A) of adding the approach (JP,57- 
49073,A, 57-60394, 64-31879, 64-38486), the retarder thinner, or the petroleum solvent which adds 
silicon, silicon acrylate, or silicon modified resin to the conventional ultraviolet curing ink, the approach 
(JP,6 1-239982, A, 64-40581) using the resinous principle which has the specific structure of cross 
linkage, etc. are proposed. However, in these ink, there is a problem that either of many physical 
properties, such as adhesion required of the rheology property needed for printing ink, ultraviolet-rays 
hardenability, and a hardening coat, reinforcement, and an odor, is checked, and development of the ink 
which was more excellent in quality is demanded. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in order to provide the object for ink 
excellent in the trouble, especially greasing-proof nature of ink, and a list with the ultraviolet curing 
mold resin constituent which can be used for coatings conventionally [ this ]. 
[0005] 

[Means for Solving the Problem] then, a situation which this invention persons mentioned above ~ 
taking an example ~ in addition ~ and it finds out that collimation is doubled with the technical problem 
which invention which was mentioned above tends to solve, ink engine performance, such as greasing- 
proof nature, is substantially improved as a result of repeating examination wholeheartedly, and an 
ultraviolet curing mold resin constituent useful at **** usable also as an object for coatings can be 
offered, and came to complete this invention. 
[0006] 

[Elements of the Invention] Namely, this invention is an ultraviolet curing mold resin constituent which 
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consists of the polymer (A) which has a urethane bond, a nd polyfunctional (meta) acrylate (B) in the 
molecule which the drying-oil denaturatio n epoxy es ter and the isocyanate compound which 
denaturalized with the vinyl polymerization object are made to react, and is obtained. 50 - 99.5 % of the 
weight (weight % shows henceforth) of at least one sort of monomers chosen from mono-ethylene 
nature unsaturated-carboxylic-acid alkyl ester and alkenylbenzene under existence of the epoxy ester of 
a dry fatty acid, 0.5 - 20% of mono-ethylene nature unsaturated carboxylic acid, The compound (A) and 
polyfunctional (meta) acrylate compound (B) which the isocyanate compound was made to react to the 
drying-oil denaturation epoxy ester which denaturalized with the vinyl polymerization object which is 
made to carry out the polymerization of the 0 - 30% of the mono-ethylene nature unsaturated- 
carboxylic-acid hydroxyalkyl ester, and is acquired, and were obtained It combines. 
[0007] The above (A) The weight rate of / (B) is an ultraviolet curing mold resin constituent with 85/15 
- 45/55, and the thing that are 70 / 30 - 60/40 preferably desirable in order to maintain hardenability and 
viscosity. Even if it performs the reaction with an isocyanate compound after the polymerization 
reaction of drying-oil denaturation epoxy ester, you may carry out here, after mixing a polyfunctional 
(meta) acrylate compound (B) to the above-mentioned epoxy ester. Both the components that constitute 
this constituent are excellent in compatibility, and the preservation stability of constituent itself is also 
excellent. As main applications, a coating and ink are mentioned, and when it uses as resin for water-less 
lithographic ink used especially widely in recent years, there are the descriptions, such as excelling in 
greasing-proof nature. 

[0008] Although drying-oil fatty-acid structure is included in the drying-oil fatty-acid denaturation 
epoxy ester which is a raw material, the object is for making these raw materials participate in the 
polymerization reaction in an after process. And the making raw material resin participate in the 
polymerization reaction in an after process more positively object, other unsaturated bonds which do not 
originate in drying-oil fatty-acid structure can be introduced into resin. Although a maleic acid 
(anhydrous) and a fumaric acid are the most desirable as an introductory raw material of this unsaturated 
bond, an itaconic acid, a tetrahydro (anhydrous) phthalic acid, etc. can be used. The desirable rate of 
occupying to the raw material resin of these installation raw material is 1 - 8% of range from the point of 
^mftefficiency and gelation prevention. 

[00095>The djQang-oil fatty-acid denaturation epoxy ester which is a raw material esterifies poly epoxide 



"byTKe^ well-known approach with a dry mg-oIT fatty acid, for example, a linseed oil fatty acid, a safflower 
oil fatty acid, a dehydration castor oil fatty acid, talloil fatty acid, etc., and a fatty-acid content is 30 - 
70% preferably 10 to 80%. Although the bisphenol mold diepoxide which is the resultant of 
epichlorohydrin (methyl) and bisphenol A is the most desirable as poly epoxide u sed for manufacture of 
epox y ester , ester mold diepoxide, such as aliphatic series ether mold diepoxide, such as — — 
tt************.**** (methyl) glycidyl ether and ********************>*** ( met hyl) glycidyl 
ether, JI (methyl) glycidyl phthalate, and JI (methyl) glycidyl tetrahydro phthalate, can also be used. 
[0010] Under existence of these epoxy ester, the polymerization of the 0 - 20% is carried out preferably 
[ it is / 50 - 99.5% of at least one sort of monomers chosen from mono-ethylene nature unsaturated- 
carboxylic-acid alkyl ester and alkenylbenzene / desirable, is / 65 - 95%, and 0.5 - 20% of mono- 
ethylene nature unsaturated carboxylic acid / desirable, and / 5 - 15%, and 0 - 30% of mono-ethylene 
nature unsaturated-carboxylic-acid hydroxyalkyl ester ]. that time — the activity polymerization rate of 
the above-mentioned resin and monomers — usually — 90 / 10 - 20/80, although the range of 70 / 30 - 
30/70 is preferably common From the engine-performance side of the ink using this invention 
constituent, and a formation paint film, 200 or less, the solid content acid number of a polymerization 
reaction product usually so that it may be preferably set to 20-100 It is desirable to decide the above- 
mentioned operating rate in consideration of the degree of the solid content acid number of activity resin 
and the content of the ethylene nature unsaturated carboxylic acid in an activity monomer. 
[001 1] As mono-ethylene nature unsaturated-carboxylic-acid alkyl ester, there are methyl (meta) 
acrylate, ethyl (meta) acrylate, butyl (meta) acrylate, isobutyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, lauryl (meta) acrylate, vinyl acetate, diethyl maleate, etc., for example, and there are styrene, 
vinyltoluene, etc. as alkenylbenzene, for example. There are an acrylic acid (meta), a maleic acid, a 
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fumaric acid, an itaconic acid, etc. in the example of ethylene nature unsaturated carboxylic acid, and 
these are the things for improvement in the stability of this invention constituent. Moreover, there are 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, etc. in the example of mono-ethylene 
nature unsaturated-carboxylic-acid hydroxyl alkyl ester. 

[0012] A polymerization reaction makes a polymerization catalyst placed between predetermined raw 
materials, and is attained by heating at 60-140 degrees C. As a polymerization catalyst, benzoyl 
peroxide, t-BUCHIRUPA-benzoKISHIE-TO, di-t-butyl peroxide, t-butylperoxy2-ethylhexanoate, a 
cumene hydroperoxide, azobisisobutyronitril, etc. can be used, for example. Good solvents, such as 
aromatic series, ester, a ketone, glycol ether, and glycol ester, can be used for the organic solvent used 
during a polymerization reaction. Since the amount of [ which was used for the polymerization reaction 
here ] solvent becomes unnecessary depending on an application, it can also remove according to 
processes, such as reduced pressure distilling off. Resin [ that it is still more nearly structurally tough 
and hyperviscosity ] can be obtained by making an isocyanate compound react to the resin obtained in 
this way with a number of equivalent to a hydroxyl group with 1 / 2 - 1/20, and the reaction temperature 
of 75-95 degrees C, and urethane-izing. 

[0013] Although each thing these very thing is well-known can be used as this isocyanate compound If 
it stops to illustrate only a typical thing especially also among them, tolylene diisocyanate, 
Hydrogenation tolylene diisocyanate, diphenylmethane -4, 4'-diisocyanate, The hydrogenation 
diphenylmethane -4, 4'-diisocyanate, 1, 4-tetramethylene di-isocyanate, 1,6-hexamethylene diisocyanate, 
xylenediisocyanate, Trimethyl xylenediisocyanate, hydrogenation xylenediisocyanate, 1,5 -naphthalene 
diisocyanate, 1, 3-screw (alpha and alpha-dimethyl isocyanate methyl) benzene, [0014] It may be 
aliphatic series [ like / cyclohexyl -1, 4-diisocyanate, oxadiazine trione diisocyanate isophorone 
diisocyanate, or triphenylmethane color diisocyanate ], aromatic series, alicyclic G, or tri-isocyanate 
monomers, and an independent activity or two or more kinds of concomitant use are sufficient as these. 
Furthermore, also by making activity isocyanate radical content urethane (meta) acrylate, 2- 
methacryloiloxy-ethyl isocyanate (currant MOI Showa Denko K.K. make), etc. which consist of the 
reactant of the above-mentioned isocyanate compound and the acrylate (meta) of hydroxyl-group 
content react to the drying-oil denaturation epoxy ester resin which denaturalized with the above- 
mentioned vinyl polymerization object on the same conditions, and urethane-izing them again, it is 
tough and the resin which is hyperviscosity can be obtained. 

[0015] As acrylate (meta) of this hydroxyl-group content The thing of well-known common use can be 
used. As the example 2 -hydroxy ethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-hydroxy butyl 
(meta) acrylate, 3 -hydroxy butyl (meta) acrylate, 4-hydroxy butyl (meta) acrylate, poly ethylene-glycol 
monochrome (meta) acrylate, Polypropylene-glycol monochrome (meta) acrylate, pen 
TAERISURITORUTORI (meta) acrylate, Or there is a ring breakage reactant of a glycidyl 
methacrylate-(meta) acrylic-acid addition product, an acrylate compound with the above-mentioned 
hydroxyl group (meta), and the Epsilon caprolactone etc. 

[0016] If an example is given as the above-mentioned polyfunctional (meta) acrylate compound (B) here 
Ethylene glycol di(meth)acrylate, propylene glycol (meta) acrylate, 1 ,4-butanediol (meta) acrylate, 
neopentyl glycol di(meth)acrylate, Diethylene-glycol di(meth)acrylate, triethylene glycol di(meth) 
acrylate, Dipropylene glycol di(meth)acrylate, polyethylene-glycol di(meth)acrylate, Trimethylol 
propane TORI (meta) acrylate, trimethylolethane tri(metha)acrylate, Pentaerythritol TORI (meta) 
acrylate, pentaerythritol tetrapod (meta) acrylate, It is the acrylic ester ghost of the polyol which comes 
to carry out ring breakage addition of ethyleneoxide and the propylene oxide at the acrylate (meta) of 
polyhydric alcohol, such as ditrimethylolpropanetetraacrylate and a glycerol, and these etc. 
[0017] the polymer (A) which has a urethane bond in the molecule which this invention constituent 
makes the drying-oil denaturation epoxy ester and the isocyanate compound which denaturalized with 
the above-mentioned vinyl polymerization object react, and is obtained, and the thing which consists of 
a polyfunctional (meta) acrylate compound (B) - it is - the rate of (A)/(B) - a solid content weight 
ratio - usually - 85 / 15 - 45/55 - the range of 70 / 30 - 60/40 is preferably suitable. Although the 
obtained ultraviolet curing mold resin can be stiffened by irradiating ultraviolet rays with the black light 
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usually used, it can speed up a cure rate by generally using a photoinitiator or a photosensitizer. 
[0018] As the photoinitiator used for such an object, and a photosensitizer, each of photoinitiators 
currently generally used and photosensitizers can be used. For example, as a photoinitiator, 
acetophenones, a benzophenone, a Michler's ketone, benzyl, benzoyl benzoate, a benzoin, benzoin ether, 
benzyl dimethyl ketal, alpha- ASHIROKI SIMM ester, thioxan tons, Anthraquinone and its derivative, 
acyl phosphine oxide, its derivative, etc. are mentioned. Moreover, as a photosensitizer, amines, ureas, a 
sulfur compound, nitril, phosphorus compounds, a nitride, a chlorine compound, etc. are mentioned, for 
example. 

[0019] Although the amount of one sort chosen from these etc. or several sorts of photoinitiators or the 
photosensitizer used changes also with applications of the resin to be used, generally 1-5 section mixing 
is preferably carried out the 0.5 to 10 section to the resin section 100. moreover — as for example, the 
resin for ink - the resin 100 section - receiving ~ a photoinitiator — it is desirable to use the two to 20 
section preferably the one to 45 section. 
[0020] 

[Example] Next, in order to explain this invention still more concretely, an example is shown below. 
Among an example, the "section" expresses the weight section and weight % is expressed"%." 
[0021] (Example 1 of reference composition) The safflower oil fatty-acid 200 section, the Epiclon 1050 
(bisphenol mold diepoxide by Dainippon Ink & Chemicals, Inc.) 200 section, and the fumaric-acid 5 
section were heated at 200 degrees C under existence of inert gas for 8 hours, and the epoxy ester of the 
solid content acid number 20 was obtained. The mixture which added the butyl-cellosolve 70 section to 
the 100 sections was kept at 100 degrees C, and the mixture of the benzoyl peroxide 2 section, the ethyl 
methacrylate 20 section, the vinyltoluene 23 section, and the methacrylic-acid 7 section was gradually 
dropped at this, after maintaining at this temperature for after [ dropping termination ] 4 hours, it cooled, 
and the drying-oil denaturation epoxy ester resin which denaturalized with the vinyl polymerization 
object was obtained. 

[0022] (Example 2 of reference composition) The linseed oil fatty-acid 70 section, the Epiclon 4050 
(bisphenol mold diepoxide by Dainippon Ink & Chemicals, Inc.) 120 section, and the maleic-anhydride 
12 section were heated at 180 degrees C under existence of inert gas for 10 hours, and the epoxy ester of 
the solid content acid number 23 was obtained. Keeping the mixture which added the butyl-acetate 70 
section to the 100 sections at 80 degrees C, the mixture of the alpha-alpha'-azobisisobutyronitril 1 
section, the styrene 70 section, the methyl methacrylate 20 section, and the methacrylic-acid 10 section 
was dropped there gradually, after maintaining at this temperature for after [ dropping termination ] 3 
hours, it cooled, and the drying-oil denaturation epoxy ester resin which denaturalized with the vinyl 
polymerization object was obtained. 

[0023] (Example 1) Desolventization was performed until it became 97% of nonvolatile matters, 
carrying out reduced pressure temperature up of the drying-oil denaturation epoxy ester resin which 
denaturalized with the vinyl polymerization object acquired in the example 1 of reference composition 
to 130 degrees C, the temperature was lowered to 1 10 more degrees C, and the Photomer 4072 (3 
organic-functions acrylate by Sannopuko, Inc.) 50 section was added to the 100 sections, and stirring 
mixing was carried out. The temperature was lowered to 90 more degrees C, the tolylene diisocyanate 
0.8 section was dropped gradually, and the resin constituent (1) was obtained. 

[0024] (Example 2) The resin constituent (1) 70 section obtained in the example 1, the IRUGA cure 651 
(photopolymerization initiator by Ciba-Geigy Japan, Inc.) 8 section, the first gene bull-5380 
(phthalocyanine system organic pigment by Dainippon Ink & Chemicals, Inc.) 15 section, the TSF-451- 
10(organopolysiloxane by Toshiba Silicone, Inc.) 5 section, the hydroquinone 0.1 section, and the 
calcium-carbonate impalpable powder 2 section were kneaded in 3 roll mills, and Ink I was obtained. 
[0025] (Example 3) Desolventization was performed until it became 99% of nonvolatile matters, 
carrying out reduced pressure temperature up of the resin obtained in the example 2 of reference 
composition to 130 degrees C, the temperature was lowered to 100 more degrees C, and the 
ARONIKKUSU M-309 (3 organic-functions acrylate by Toagosei chemistry incorporated company) 30 
section was added to the 100 sections, and stirring mixing was carried out. The temperature was lowered 
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to 80 more degrees C, the TP A- 10 (urethane compound by Dainippon Ink & Chemicals, Inc.) 3.0 
section was dropped gradually, and the resin constituent (2) was obtained. 

[0026] (Example 4) the resin constituent (2) 65 section obtained in the example 3, the IRUGA cure 184 
(photopolymerization initiator by Ciba-Geigy Japan, Inc.) 8 section, and the Simla-brilliant carmine 6B 
233 (AZORE-KI and beta-oxynaphthoic acid system organic pigment by Dainippon Ink & Chemicals, 
Inc.) 17 section — yes, the wax 3 20P(poly ethylene wax by Mitsui Petrochemical Industries, Ltd.)8 
section, the hydroquinone 0.1 section, and the alumina impalpable powder 2 section were kneaded in 3 
roll mills, and Ink II was obtained. 

[0027] (Example 1 of a comparison) The acrylic-acid 74 section was made to react to the bisphenol A 
mold epoxy resin 200 section of molecular weight 380 at 100 degrees C under existence of the 
METOKINON 0.08 section and the triphenyl phosphine 1.4 section for 10 hours, and the epoxy acrylate 
resin constituent (3) of the solid content acid number 1.5 was obtained. Furthermore, it obtained ink III 
like the example 2 except having changed the resin constituent (1) of Ink I into the resin constituent (3) 
obtained here. 

[0028] (Example 2 of a comparison) The epoxy acrylate resin of the solid content acid number 4 which 
the acrylic-acid 61 section was made to react to the epoxy resin 200 section of polio-RUE-TERUTAIPU 
of molecular weight 470 at 1 10 degrees C for 4 hours under existence of the METOKINON 0.08 
section, the BHT SUWANOKKUSU 1.4 section, and the triphenyl phosphine 1.1 section, and was 
obtained was lowered to 90 degrees C, and the 30 sections, in addition a resin constituent (4) were 
obtained for ARONIKKUSU M-309 in the 100 sections. Furthermore, Ink IV was obtained like the 
example 4 except having changed the resin constituent (2) of Ink II into the resin constituent (4) 
obtained here. 

[0029] (Example 5) 26 degrees C of the approach, i.e., the equipment temperature, of the following 
[ assessment / of the greasing-proof nature of the obtained ink ] using an inkometer (made in an 
incorporated company Oriental energy machine factory) are fixed, the inkometer rotational frequency is 
raised gradually, and it carried out by the approach of evaluating a rotational frequency when a greasing 
is lost in the lithography non-streak section as a CRI value (Critical Rotation Index; critical rotation 
index). It means in dirt that it is pile ink, so that according to the exam approach it is desirable for a 
greasing not to occur at a low rotational frequency, either, namely, a CRI value is small. 
[0030] ** Carry out constant temperature of the three roll surfaces of an inkometer to 26 degrees C. 
** Attach water-less lithography (what has a certain image pattern) on a top roll with a double-sided 
tape (die length of 250mm, width of face of 5mm). 

** 1 . Put ink of 32 ml on a vibration roll, where a top roll is removed from a metal roll, rotate a metal 
roll, and attach ink to homogeneity. 

** lOr.p. Raise the rotational frequency every [ m ], put a top roll on a metal roll about 5 seconds for 
every number of revolutions, and attach ink to a printing plate. 

** Ink stops adhering to the version top non-streak section with lifting of a rotational frequency. 
[0031] Although the greasing happened also in lOOOr.p.m in the example ink III of a comparison, and 
Ink IV as a result of measuring about each ink, about Ink I and Ink II of an example, CRI value 250r.p.m 
and a good value were both shown, and excelling in greasing-proof nature became clear. 
[0032] 

[Effect of the Invention] Ink engine performance, such as greasing-proof nature, is improved 
substantially, and an ultraviolet curing moid resin constituent useful at **** usable also as an object for 
coatings can be offered. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/27/06 



JP,05-271367,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ultraviolet curing mold resin constituent which consists of the polymer (A) which has a 
urethane bond, and a polyfunctional (meta) acrylate compound (B) in the molecule which the drying-oil 
denaturation epoxy ester and the isocyanate compound which denaturalized with the vinyl 
polymerization object are made to react, and is obtained. 

[Claim 2] The ultraviolet-curing mold resin constituent given in the 1st term of a claim which is drying- 
oil denaturation epoxy ester which denaturalized with the vinyl-polymerization object with which the 
drying-oil denaturation epoxy ester which denaturalized with the vinyl-polymerization object carries out 
the polymerization of 50 - 99.5 % of the weight of at least one sort of monomers and 0.5 - 20 % of the 
weight of mono-ethylene nature unsaturated carboxylic acid chosen from mono-ethylene nature 
unsaturated-carboxylic-acid alkyl ester and alkenylbenzene, and the 0 - 30 % of the weight of the mono- 
ethylene nature unsaturated-carboxylic-acid hydroxyalkyl ester, and changes under existence of the 
epoxy ester of a dry fatty acid. 

[Claim 3] The ultraviolet curing mold resin constituent characterized by making an ultraviolet curing 
mold resin constituent given in the 1st term of a claim contain a photoinitiator or a photosensitizer. 



[Translation done.] 
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6. ,T<0fc4\ j£iegL*££<&*>-f. v'JnyrfA r^^xxf-^0~3 0%?rfi^-<i-T#<?>ixl.t'x 

SrlW^t LTfiJffl-t&*«L¥JKft)9J**&g£ma6 ;P«^«sT'^ttL^tett7^ttx,-K4rvXXr;KC'f V 
T^S. *^L¥)iRI$)SJflHy*fcLTfcL 30 vT^-hft.-^J^RJE^-frT^^^b^B!) (A) i: 

ttn4Hvxt«>fc. imxM\xt<£.\i.x-%%^m<r>x [ o o o 7 ] ±ie ( a ) / ( b ) om&m&i&z 5/1 

mHwmtzwwwzmEmfrhwm 5-45/55. #£l<i±7o/3o~6o/4ot 

#ox^Sr»?i-r s i, cot lt . mizTyxi- -v 9 is- wmimmmmmx-hh . ^ -?m v^r*- 

[0003] l«>u znzozmi&mm'O** r^ou-hit^m (b> fcaa-LfcflkfcfroTfcft 

^HB57-49073. 57-60394. 64-3 1 ^4><XT^I»*ilL ;s FJR-f y^fflfflBgt LTfflV^ 
879. 64-38486). S^A^SflfeSV ^i^jft Bffi^ntttgiX^^t'^a^fcS . 

*^J^^Jirtl.^£ Cmme 3-280782.# [0008] K^-CJ)SKtt}41igflSl^ttx^^x^ 

1 - 1 1 5 9 7 4 ) . ft&cT&mffimziii-mm tmz\z. mtimmimmii^ttix^^. *com 
f&fr&m^&ift: mwme 1-239982. 64- mMX'CQM&B&tztihwm&ms-Zithfz 

4 0 58D mtfmzztix^i. tz\ht\ zti^,<D *bx-h&. zLxmMx-nmsBU&izmnmmzi: 0 



t>iihfrf-A>\,z*7V?>tt&tt-?ZXW- (A) fc 



[0004] 



3 

aylL rh^bKn (**) 7?/H£?*>fiSffl-C£ 
[00091 Mfi-CfcS^ttahllilBil^ltx^vxx 

T'*->T. »B^**il 0-8 0%. mL<H3 
0-70 %T*S> & . x.if df ^XX^cOSiitCffiffl^-i. 

y fc b'X7 x y - A-Afc <9JxJ&fej£!fe-C*6 1 J 

y/yn-zi^ {*1-)V) yy^s^x-r/K jK'JT 
oei^y^U3-;^* yy S-i^x-x^ 

^BgflfeBtX-x^M^'x^^F. y(^f/H/'Jy 
h . if (X*)V) y >J yy/lr b5bb'a 

[0 0 10] Clitfex^vxxx/KO^TT'. 

0-99. 5%0£L<ti6 5~9 5%. tyxf-Uy 
tt^fP^tfy&O .5-20 & L < li 5- 1 5 

Axxt^O-3 0%#*U<{iO- 2 0%£fi£$-£ 

^9 0/1 0-2 0/80#sfcL<t±7 0/3 0-3 

m&ftmMtm®2oowF. «F£L<i±2o-i 00 
[0011] t j^\yy^m^i])Vif^ywriv^)V 

xxf^tLtli. 0«;t.lf*x^ 79 W- 

xf-^ U?) T^'Jl'-K 7^)V 79 
'JW-K 4V7&)V(*9) 79»U-h. 2-x^ 
tV^i/JV (*9)77 i )l'-\~. yVO)V (*?)T 
?yu-K t-;ur-fer- h . s^x^vux- 

T^yx^y-tfyfcLTte. 09 1- 
y. b^uwixyWJ>£. x^w-ytt^teft*^ 
yK^WHi, r?U;H$L vHvi, 77 

Stt<^l6i±^i6<55t>o-Ci>S. i^^yxf-i^yft^ 
fefiM^tfy&b Ho4f ^TfU^xxy-ticomzii 
2-tW*isX.1-)U 7? > )l'-h. 2-bF 



3) #^5-271367 

4 

[0012] w&wbu. mfevMrntznisimzit-ft. 
6 0^-1 4(yciztmt&:Ltiz£'om$L2ti 

h. JNtfttSEfc LTIi. mfcf<yy>f;PA--*dMM 
F . t -7W?-^y>Ayx- K i/'- 1 -yf-/P 
>t-**lMK, t-7'f-;^N'-^v-2-xf-;lx\. 
df-r/x-K ?_xy;vr hoa-j^im h\ ryb 

^S^SiMcJi. i^f^, yhy. yyn 

10 zttfx-zz. zzx-ms&j&tzm^mjHmmz 

- ML^Bj^*sat*rLa«a-c 1/2- 1 /2 0 . 
rjsisj^7 5-9 s-c-eraes-tt. ^w^y^-rscii: 

[0013] trt>-hA VisT*- hititfnt LX\t. z 

zix^<?>o*>xhmzimwj:i><M*imrt 
20 t tejMUf . h y y i^'-f y xT4— h . *^ h y v 

4yvT*-K *^^'7xX7^^y-4, 4' -i^ 
^fy^T^-h, 1. 4-fh7^fUyyMyy7* 
-h. 1, 6^Wf ^>vMVy7*-h. *y 

*-b.*M^VyMyy7*-b, 1. 5-^7 
^ky^My^T*-h. l. 3-b'X(a, a-^ 

[0014] ^^Q'vdfxyU- 1 , 4 -SM yy7^- 

30 h . n^vrvy v y * > w v s/T*- h , a y * 

a y S/'-f y y7*- h t> t < « h U 7 x x;l,^ ? y i^V 

%^utbV4vi'T*-Y : £s-?~mmx$>*). zti 
t>ummmx-i>. 2^na±^»fflT't^^. &tz± 

tz. JJB^^y^T^-hfli^fc*!^^^ 

mmxnm) m±mvt'-frm£ftx$mLtzmi 

-»?\ ^vfyfothzbiz^xi*. msrt'^&%.x'b 

mmmtzt-tfix'**. 

[0015] *0***H&&$r«> (j<^) r^yi^-h 

Ji. 2-bKD^-vXf-;K^^) T^yi^-h. 2- 
bHndf^rnb;K^^) T^'Jl'-K 2-bHn 

jfvy^ (^<^) r^yw-h. 3-tKo^y7f 
^) r^yw-h. ^yxf-uyyya-;pty 

50 ^) T^yu-h. ;i?y7*abvyyyn-/l^/ 



(4) 

5 

TtOU-b. US' V)V*5 V- V- (* 
7) T?0)imtMl). -tfe*KS£t>o {X7)77 

[ooi6] i.r-e±fw&lig 77W-Y 
-(k^fis ( b ) tixmzmmti. ^vy^)n->v 

is (X7) 77VV-Y. Tru\£VyW^-)V 
7)T7*)V-Y. 1. 4~77>^-)V (X7) 7 
7 'J V- K ^^>^)Vy^)zx-iV : J {X7)77 0 10 
V- V . v'xf-W- y^y 3 ( * 7 ) 7? U V - 
K byx^y^ya-^y T^'JU-K 
y'rDti/y/'j3-;^'(^^) *y 

lfl/y/U3-;^* (;><;$>) T^UV-K h'J^f- 

h-;UHJ k*7) "C^xyxy h- 

tl(0 (X7) T9 yu-h&t^ixfefcx^wy**"* 20 

[0017] *HBJiBBE!ft|{i. ±fBL*:b':^fi£ticT 
3214 L^SfcttililSttxtfd^xXx/l'fc 4 V i'T*- h 
k £»E$ •e-CHfeilS^+t * 1^ * y*£3* 
SfO^Uv- (A) t^mg (.*:?) 77VU-h{k& 
m (B) fc*>£>j£&k<7)T*>oT. (A) / (B) <7)gi| 
-&Ji@^a«JtT'jlS8 5/1 5-4 5/5 5#£ L 
<«7 0/3 0-6 0/4 0<0&ffl*<£iT'*&. 

[ooi8] zco£d%mizm^t>ti&%mfflL ft 
mmittxit. H&tzmztix^zmm$L ft* 

mttxte. 7-thyx./>m. <yV7xS>* st 
^y*. ^yyvf/i^y/x-K ^y 
*Ary. ^yy-f yx-f;H. ^yy/i/^f^y^ 

— ;k a-7yoJfj/AXXf;l/. f^^y h y«. 40 

[0019] ztit>mir>e>M\itiz> i m*tzi£m<vit 
mmmzi±m%m\c?>mmim^z>®ife<r>mmz 

£-oXi>m%&*\ H&KMSSlOOtcflLT. 0. 

5-10^ mi<m^5&m&t&. mmt 
a. a >*mmt UTtt, ®in 1 o omznvx . ft so 



^^5-27 1367 

6 

1^1-4 535. *?£L<{±2-2 035£ffiffl-t6.r 
[0020] 

[002 1 ] (##^BK0i|l)-9-757-?ftllilSl!2O 

035. it^nyi 050 (*B*>r y^ME^DHteS 

^taStfOb'X^xy-^SvX^^-K) 2 0 035. 7 
v;H8535^vSttXfX£0#ST. 2 0 0TCT'8i^ia!ra 
l*LTa»^efflli2 0<0X,-K4r^xxr^Sr#fc. 

1 0 0mz7^)V-^uV)V77 0&*MZ-iZ.m.&fai 1 

oorte^. cint^yy^i^-^iM K23:. 

^)IX97VV-Y2 0&. b*x;kWI/Xy2 335. 

4SfHl^iaSfc«oT*^^fflL. b'x^fi-^cT'^tt 
L^ffift^ttx^df- i^xx^;l,®||g^#fc . 

[0022] (m^m2)mmammm7o^ 

xe?ny4050 (±0*^y^^XSI*l^^ttS 

^7i;-;«w>'n i 2 035. *t*vw 

y» 1 2 355:^tt^X<0#ftTt' 1 8 O^Cr 1 01^ 
SJ«aLTll^^efii2 3^x^^xXx;Hr#^. 
^ct) i o 035£»ir/f-/P7 0f$£Mlt:&&fa$: 8 0 
TXfiU****^ *i^o • «' -TVb'x-f y/fn 
xb'^Hfli, xf- 1/^7 035. WVttVVV-Y 

2 035. ^ 97 'J;H81 OSJcOS^ftl^^tjrrt. 
}ilrf»T^3l$raiS|iaSK«oT*^^a]t. h'x;H i 

[0023] (mmi) m^mix^tuz^'- 

1 3 ox:z xm&&l%t>*t>^W3kft9 i%\zts:h^ 
xwmt'n^. mzi i oxitxm&LxzcDi oo 

mr7vu-h) 5o&zmtxmm.&iyz. mz9 

OriT^fflt. h'JWy^V^T*- b0. 835$: 
&*fc?irFLT8lil*lj£!H) ( 1 ) mtc. 
[0024 3 (3mm2) 9mmiT®t>1xic®tii®}SL 
to ( 1 ) 7 035. -fW**76 5 1 (B+f-Xtf-f* 
-tt^^ttSWftfi^lfflM'J) 835. 7r-7V7>7 

)V- 5 3 8 o ( *H*-r y=sf-fb^xm^^«J^)7 ^ 

O^Txy^rtSSm) 1 535. TSF-4 5 1-10 
>) 535. AO'n^yyO. 1 35&tX^K^v«7A 

[002 5] (l6tlS«3)##^jSW2t?ft6*lfclSIII 
^ 1 3 OX;*-CDSE#iaL=5:*^Wfl^9 9%(c*& 

^T-Bi^iJ^lTVv s.\iz\ oox:ix^LX^\ o 

035fc:7o^.y?XM-3 0 9 (mS^^^^^tt 



(5) 

7 

Jt. st8 0x:tmiau, tpa-io (*B2My 
^^i^^^ttgco^u^y-fc^s) 3. 0&£& 
«tj«TLTiaili«iJg!ft ( 2 ) «*fc. 
[0026] (Hifefl|4 ) Hi6^3t1l^ix^^l|gai£ 
% ( 2 ) 6 5gP. >f/^a7184 (B*^^=f 

y}^-Sy6B233 (*B*4 y*^IO&*:fc£ 

1 7&. vvf y -y ?x 3 2 0 P (H#5j*fb^I^tt^ 10 

0. lSP&tfT;W$-fffit»*2^Sr3*u-/l/5;K^T 
iMS&U Ay* I \ *Wz. 

[0 0 27] (iti^ll)^43 8 0<0h-X7xy- 
^ASx,^^fflfli2 0 OSBCT? 7 4355:^ h 
df-yyO. 08S5. MJ7x-^*A7^1. 4&CD 
ffffiTT 1 0 OXTC 1 0l$ISKJS3-ti\ WS&mm 1 . 
SOxtf^T? VU- bM9Zm&fa ( 3 ) Zfttz. £ 

>r y* 1 <mmmmto ( 1 > £zz-mt>tifz®m 
mm ( 3 > iz^atzz t wmmmm 2 1 mmtz lx 20 

AV*\\ I*|fc. 

[0 0 28] Ut®m2) 4H4l4 7 0tf)#y*- *X 
-f-)i>9A7<r>x.-X*>'®m2 0 omzT? y;HB6 1 
&£.Xh*./yO. 08SB. BHTX7y»/Wl. 4 

& s h 07x-;m7 * y 1 . latcoflpsrci 1 0 

XTC4 KfSRiBS T8&ftfcBJ»^ffi4 COX;tMf 5/ 
T^'J W-M«B*9 0X;4'CWaL. ^Al o owe 
7n- »/ ?XM- 3 0 9 £ 3 oasjnxTWflJifcfel 
(4 ) JSIC. A >*t I I OSMgHAft < 2 ) £ 

^iT#<5><xfc<amaufi!Bj < 4 > iz&tfcztim&m 30 

ttH4 fcHWfcLT'f y^ I V*#fc. 

[0029] (xttns > nt>tifzA y^mmix^L 



^¥5-2 7 1 36 7 
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immizmtiey* < %^i$tf>mm.t: cri« 

(Critical Rotation Index; 

wMsessm t ixmmt&imtz w->a. *a 

[003 0 3 ®>f ya^-^-03*^D-;l^BSS:2 
"f SrPlffir-r (J|$2 5 0mm, 15mm) 

(CTKDfttrt. 

®1. 32m lcO-fy^r^^T'P-^gyn-^it 
WTa-^£&Mo-;l^7l-Ut4fc«T-&Jg 

©lOr. p. m-fO|I|!g|fc£±{f-0^ S-HWEBcCT 

4y*£fws. 

[0031] &*<?>A y^tco^TSI^Irff ofc*£3L 
Jt$S#M y^r I I I , 4 y^r I Vtli, 1 0 0 0 r . 

P . mtza^xi>fimdmzr>ti^ mmwoAy* 

I s A y^ I I fcOWtli, ftfcCR Il250r. 

p. mfc&#£ffi£^u Biissft.tticwi.-r^sik 

[0032] 

[i^c^aa] mmnw&nA y*&m><jMizin& 
s*u £Kmmmtixi»®mm%$iMizxiim%& 



(51) Int. CI. 5 JfrtfiSH-S!- FI 
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